Development a scalable production process for truncated human papillomavirus type-6 L1 protein using WAVE Bioreactor and hollow fiber membrane.
Here, we describe a process for expression, purification, and characterization of truncated human papillomavirus type-6 (HPV-6) L1 virus-like particles (VLPs). The scalable cultivation process in a WAVE Bioreactor at the 10-L scale was optimized to express HPV-6 L1 VLPs using the baculovirus insect expression system. A hollow fiber membrane system was used for the integrated operation, including concentration, diafiltration, extraction, and clarification. The HPV-6 L1 protein was further purified by anion-exchange chromatography and hydrophobic chromatography. The HPV-6 L1 protein could self-assemble into VLPs with a diameter of approximately 50-60 nm after removal of the reductant dithiothreitol (DTT). The final purified HPV-6 L1 VLPs product was characterized to estimate yield and purity, and exceeds the requirements for pharmaceutical-grade VLP vaccine. Immunization of mice demonstrated that the vaccine could elicit high titer neutralizing antibodies in vivo. This study confirms the feasibility of producing pharmaceutical-grade HPV type-6 L1 VLPs on an industrial scale for clinical trials.